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I NOTICE 
I 

EIA Engineering Standards and Publications are designed to  serve the public 
interest through eliminating misunderstandings between manufacturers and 
purchasers, faci l i tat ing interchangeability and improvement of  products, and 
assisting the purchaser in selecting and obtaining wi th  minimum delay the 
proper product for his particular need. Existence of  such Standards and Pub- 
lications shall not in any respect preclude any member or non-member o f  EIA 
from manufacturing or selling products not conforming to  such Standards and 
Publications, nor shall the existence o f  such Standards and Publications preclude 
their voluntary use by those other than EIA members, whether the standard is 
to be used either domestically or internationally. 

’ 

Recommended Standards and Publications are adopted by EIA without regard to  
whether or not their adoption may involve patents on articles, materials, or 
processes. By such action, EIA does not assume any l iabi l i ty  t o  any patent owner, 
nor does it assume any obligation whatever to  parties adopting the Recom- 
mended Standard or Publication. 

This Interim Standard was developed by the P-3  Committee on Inductive 
Components. 

EIA INTERIM STANDARDS 

EIA Interim Standards contain information deemed to  be of  technical value to  
the industry, and are published at  the request o f  the oríginating Committee 
without necessarily following the rigorous public review and resolution o f  
comments which is a procedural part of the development o f  an EIA Recom- 
mended Standard. 

EIA Interim Standards should be reviewed on an annual basis by the formulating 
Committee and a decision made on whether to  proceed to  develop an EIA 
Recommended Standard on this subject. EIA Inter im Standards must be 
cancelled by the Committee and removed from the EIA Standards Catalog before 
the end o f  their f i fth year o f  existence. 

Published by 

ELECTRONIC INDUSTRIES ASSOCIATION 
Engineering Department 
2001 Eye Street, N.W. 

Washington, D.C. 20006 

PRICE: $15.00 

Printed in U.S.A, 
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AXIAL LEAD FIXED RADIO FREQUENCY (RF) COILS 

1. SCOPE 

This standard covers industrial grade RF coils which are intended as simple 
inductive elements in RF circuits. They are primarily intended for machine 
packaging, insertion and soldering on printed wiring boards. 

NOTE: The parts described by this standard and the test procedures are based on 
inductance measurements using an Analog Q Meter System. 

1.1 Part  Identification and Designation 

Parts shall be identified by a designation ’numbering system as follows: 

-1”- - 
Inductance 
i 
I_ 

Tolerance 

1.2 Style 

The style is identified by the letters RF followed by two digits. 
style are given in the detail specifications associated with this standard. 

Details of the 
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1 . 3  Per fo rmance  

The pe r fo rmance  i d e n t i f i e s  the  p e r f o r m a n c e  and t e s t  c a p a b i l i t y  of  the p a r t .  

TABLE I .  

INSPECTION GROUP TEST L i m i t R  (a l lowable  v a r i a t i o n  from 
, i n i t i a l  u n l e s s  otherwise Specif ied)  

P h e n o l i c  b Powdered Fer r i te  Core 
Iron Core 

Q u a l i f i r a t i o n  i n s p e c t i o n  
(Table V) 

GROUP I I  
L f 5% I101: 
Q 210% -20% 

DCR t ( 3 X  ,+.O01 ohms)% k(§X: t . O O 1  ohms)% 
S R F  2 R X  -15% from minimutp. 

CROUP IV 
L I 3% 
q 210% 

f 5 %  
-10% from minimum 

GROUP V 
L 2 5% 0 5 x  
Q +15% -15% from m i n i m u m  

DCR ? ( 3 X  t .OO'l  ohms)% ' ( 3 X  t ,001 ohms)% 
SRF I l O X  -10% from minimum 

Group  C Inspection 
(Table  VIII) 

SUBGROUP I L f 5 %  0 5 x  
O +15X -15% from m i n i m i i m  

DCR + ( 3 X  t .ci01 ohms)% f ( 3 X  + .O01 ohms)% 
S R F  + 1 O X  -10% frnni minimum 

SUBGROUP 11 I 
I, 2 51: 010% 
o + ] O X  -20X from minimum 

DCR ? ( 3 X  t .O01 ohma)% I(5% t . O 0 1  ohms12 
S R F  2 8x -151: from m í n i m u m  

1.4 I n d u c t a n c e  

The i n d u c t a n c e  value i n  m i c r o h e n r i e s  i s  s p e c i f i e d  by three d i g i t s .  
v a l u e s  below 10 m i c r o h e ' n r i e s  the  f i r s t  two d i g i t s  a r e  s i g n i f i c a n t  f i g u r e s  and  t he  
l a s t  d i g i t  i n d i c a t e s  t h e  number o f  z e r o s  t o  f o l l o w .  
u s e d  t o  i n d i c a t e  a d e c i m a l  p o i n t .  See  e x a m p l e s  i n  T A B L E  I I .  

E x c e p t  f o r  

F o r  v a l u e s  below 10 u h  an R i s  
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Standard inductance values are shown for each style in the detail specifications. 

TABLE II 

Designation of Inductance Values 

DESIGNATION 
R01 to R09 .................... 
R10 to R91 .................... 
1RO to 9R1 .................... 
100 to 910 .................... 
101 to 911 .................... 
102 to 912 .................... 
103 to 913 .................... 
104 to 914 .................... 

INDUCTANCE-MICROHENRIES 
0.01 to .o9 -isel. 
0.1 to .gï incl. 
1.0 to 9.1 incl. 
10 to 91 incl. 

1 O0 to 910 incl. 
1000 to 9100 incl. 
1Q000 to 91000 . inCl. 
100000 to 910000 incl. 

1.5 To 1 erance ... 
The inductance tolerance shall be specified according to TABLE III 

TABLE III. 

Inductance Tolerance 

Symbo 1 Inductance Tolerance-Percent (-F) 

J 5 

K 10 

20 f! 

2. APPLICABLE DOCUMENTS 

Unless otherwise specified the latest issue of the referenced specifications and 
standards are applicable. 

Standards 

EIA RS-186 

EIA RS-296 

MIL-STD-202 

MIL-STD-105 

Specifications 

J-W-1177 
QQ-S -5 7 1 

Standard Test Methods for 

Lead Taping of Components 
Automatic Insertion 

Passive Electronic Component Parts 

in Axial Lead Configuration for 

Test Methods for Electron c and Electrical Component Parts 

Sampling Procedures and Tables for Inspection by Attributes 

Wire, Magnet, Electrical 
Solder, Tin-Lead Alloy 
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3. REQUIREMENTS 

3 . 1  Detai 1 Specification Sheets 

Detailed requirements are specified in th i s  standard and in the detail  specifica- 
tion sheets for individual s tyles .  In  case of conf l ic t  between th is  standard and 
the detail  sheets, the l a t t e r  shall govern. 

3.2 Qualification 

Parts furnished t o  th i s  specification may be qual i f ied ( ce r t i f i ed )  to  compliance 
with this specification by being tested t o  and meeting the requirements of 
TABLE V.  

3.3 Materials 

Materials shall be as specified herein. 
specified, any material may be used which will enable the p a r t  t o  meet the 
performance requirements. 

When a def in i te  material i s  not  

3.3.1 Enclosure 

Body material must n o t  soften or deform when exposed t o  the maximum operating 
temperature specified or when subjected t o  the specified t e s t s .  

3.3.2 Magnet Wire 

Insulated wire used i n  winding shall  conform t o  J-W-1177 when applicable. 

3.3.3 Termina 1 s 

The terminal lead wires shall  be copper with a tin-l'ead solder coating with a 
10% t o  90% t i n  content. 

3.4 Marking 

Coils shall be marked with four  bands, three indicating the inductance in micro- 
henries and the fourth band indicating the tolerance in percent. 
shall be in accordance with the color code of Table IV. When e i ther  the f i r s t  or 
second band of the three bands is  gold, th i s  band shal l  represent the decimal 
point for inductance values less  t h a n  10, and  the other two bands shall  represent 
significant figures. For  inductance values o f  10 o r  more, the f i r s t  two bands 
shall represent s ignif icant  f igures,  and  the third band shall represent the 
multiplier.  
color coding for units with inductance values less  t h a n  10 and for  10 o r  greater 
i s  shown on Figure 1. The marking shall  be legible upon completion of each 
examination o r  t e s t .  

Color coding 

The colors used shall be in accordance with E I A  RS-359. Typical 

When seecified on the contract or order the co i l s  may be printed in place of being 

O 
color banded. 
minimum. 

The printing shall  include the inductance value and tolerance as a 
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The package marking should i n c l u d e  a l l  i tems l i s t e d  below: 

1. 
2. Inductance t o l e r a n c e  
3. Type d e s i g n a t i o n  
4. Manufacturers t r a d e  mark o r  source code 
5. Manufactur ing da te  code 

Inductance va lue (See Paragraph 1.4)  

TABLE I V .  

3.5 Workmanship 

Color 

- cc 
S i  niftcant 

Pi gure 

O 
1 
2 
3 
4 
5 
6 
7 
8 
9 --- --- 

Decimal 
point 

ir code. 

Hultipltcr I/ 

1 
10 

1 O0 
1,000 

I/ The multiplier i s  the factor by which the two significant 
figures are multiplied to yield the nominal Inductance value. 

2J indicates body color. 

P a r t s  s h a l l  be processed i n  such a manner as t o  be u n i f o r m  i n  q u a l i t y  and be f r e e  
from d e f e c t s  t h a t  w i l l  a f f e c t  l i f e ,  s e r v i c e a b i l i t y  o r  f u n c t i o n .  

3.6 Packaging 

Unless o therw ise  s p e c i f i e d  i t e m  q u a n t i t i e s  h i g h e r  than 499 p ieces  s h a l l  be 
packaged i n  accordance w i t h  E I A  RS-296 "Lead Taping of  Components i n  A x i a l  Lead 
C o n f i g u r a t i o n  f o r  Automat ic I n s e r t i o n " .  
commercial b u l k  packages. 

Other  q u a n t i t i e s  s h a l l  be i n  normal 
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r DECIMAL POINT (GOLD) 

ANCE 
(SILVER) 

6.8 MICROHENRIES f10 PERCENT 

SECOND SIGNIFICANT 

r MULTIPLIER (BROWN) 

.FIRST SIGNIFICANT FIGURE ('nom) 
FIGURE (RED) 1 r 

270 MICROHENRIES i5 PERCENT 

NOTE: The c o l o r  band f o r  t h e  f i r s t  s i g n i f i c a n t  d i g i t  
s h a l l  be t w i c e  t h e  w i d t h  o f  t h e  o t h e r  bands 

FIGURE 1. T y p i c a l  c o l o r  c0din.g 
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4. OUALITY ASSURANCE PROVISIONS 

4.1 Responsibility for inspection 

The manufacturer is responsible for verifying that the parts conform to the 
requirements of this standard and the applicable detail specification. 

4.2 Test Equipment and Inspection Facilities 

4.3 InsPection C-onditions 

Unless otherwise specified herein, all inspections shall be performed in 
accordance with the test conditions specified in the General' Requirements of 
MIL-STD-202. 

4.3.1 Precautions 

'- Adequate precautions shall be taken during inspection t o  prevent condensation 
of moisture on coils except during the moisture-resistance and thermal shock 
tests . 
4.3.2 Test voltage 

The test voltage shall contain no more,than 5 percent harmonic distortion. 

4.3.3 Test Frequency 

When a test frequency is specified without a tolerance, the frequency used 
shall be within k1.0 percent of the specified value. 

4.3.4 Demagnetization 

When necessary to overcome remanence effects, demagnetization is permitted. 

4.4 Oualification 

Qualification testing shall be performed as specified in TABLE V .  

4.4.1 Qualification Sample 

A sample consisting of 21 units of the highest value and 21 units of the 
lowest value for which qualification is sought shall be submitted. 

4.4.2 Inspection Routine 

The sample shall be subjected to the inspections specified in TABLE V, in the 
order shown. All sample units except Group III, shall be subjected to the 
inspection of Group I. The sample shall then be divided as specified in 
TABLE V for Groups II to VI1 inclusive, and the sample units subjected to the 
inspection for their particular group. 
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4.4.3 Fa i 1 u res 

Failures in excess of those specified shall be cause for refusal to grant 
qualification approval. 

4.5 Qual i ty Conformance Inspection 

4.5.1 InsDection of Product for Deliverv 

Inspection of product for delivery shall consist of Groups A and B 
inspect ions, 

4.5.1.1 Inspection Lot 

An inspection lot shall consist of all the coils produced under 
essentially the same conditions, and offered for inspection at one time. 
The manufacturer may combine coils of different inductance values and 
inductance tolerances. The inductance value shall be equally 
representative of the production lot for that period, 

.a 

4.5.1.2 Group A Inspection 

Group A inspection shall consist of the inspections specified in TABLE 
VI, in the order shown. 

4.5.1.2.1 Sampling Plan (Group A) 

Each coil offered for acceptance shall be subject to the Subgroup I 
inspection. Statistical sampling and inspection for Subgroup II s h a l l  
be in accordance with MIL-STD-105 for general inspection Level II. The 
acceptable quality levels (AQL) shall be as specified in TABLE VI. 
Major and minor defects shall be as defined in MIL-STD-105. 
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TABLE V, 

Qualification Testing 

1’ ---------I---- ----__-___________ 
Test ¡Number o f  sample  INumber o f  I 

I paragraph l u n i t s  t o  be I f a i l u r e s  I 
I -  

I i n s p e c t e d  ( p e r m i t t e d  I I 
I 

I 1 I 
I 
I -_I-__- i ------ ---- i--- 

I I c r o u p  I T a i l  s a m p i e s r  i/ 7-------------------------- 
! J.6.2 ITherrnal s h o c k  - - - - - - - 

( V i s u a l  and m e c h a n i c a l  I 

. 

I n s p e c t i o n  
Test . .  

I i n s p e a t i o n  - - - - - - - I Y.6 .1  
Dielectric Withstanding 

I Voltage- - - - - - - - - 
. .  

1 

l i . 6 . 1 1  
- i Electrical Characteristics I I 1/..4.3 

I (Initial) I 
I I 
I crou.E!-LL L/ 1 
! L i f e  - - - - - - - - - - - I u.L.4 I -  

I E l e c t r i c a l  c h a r a c t e r i s t i c s  i 
I . ( f i n a l )  - - - - - - - - I 4.4-3 
1 I 

I Group III 2/ I ---- ---- - 
: ’ . \ S o & . d e r a b i l i t y  - . -  - - - - - I 44/.6-5 

- 1  Resistance to Solvents i 4-. 6. 12 
I croL!.P-l!l r /  I 
I I 
!Temperature  r i s e  - - - - - I 4.6.6 
( O v e r l o a d  Y -  - - - - - - - 
IRèsistance to Solderink Heat 
‘Termímal Strength 
\ E l e c t r i c a l  c h a r a c t e r i s t i c s  
I ( f i n a l )  - - - - - - - - - 

I E l e c t r i c a l  c h a r a c t e r f s t  
I (final) - - - - - - - 
I ‘ I n d u c t a n c e  - - - - 
I Q - - - - - - - - -  

I 
I 
I 
I 
I 
I 
I .  

I 

I 

Y I I I 

i 19 I I 

I ‘1  l 

y I 

I 
I 
I 
I 

I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 

I8 

6 

3 

6 

6 

I 0 1  / I 

. 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
I 
I 
I 

. .  
I 

I 
I 
I 

1 -  
1 
I 
I 

1 I 
I 
I 

I 
I 
I 
I 
I 
I 

\ 

i/  The number o f  samp 
’2/ - The unitsshall n o t  
- 31 After t h e  overload 

. . . . - .- ... - . -. .___I-. 

e u n i t s  i n d i c a t e d  i s  for  each inductance va ue tes ted .  
have been p r e v i o u s l y  s u b j e c t e d  t o  any o t h e r  t e s t s .  
test is performed, a period of 24 hours shall elapse 

prior to taking electrical characteristics (final) measurements. 
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TABLE VI. 

Group A Inspection 

--I---- -------- 
I I I p a r a g r a p h  T e s t  I I . S a m p l i n g  p r o c e d u r e  I I I I n s p e o t i o n  

I 

I E l e o t r i c a l  c h a r a o t e r i s t i c s  I #.,C,.,d I 100% i n s p e c t i o n  
I , I n d u o t a n o e  - - .- - - ' -  I 

1 
I I 

I .  I 1 '  Q - .. - - - . -  - - - - - 
I I . .  

I I I I I 
I Visual a n d  m e o h a n i c a l  I I I I 
I i n s p e o t i o n  - - - - - - - I 4.6.1 I 1.0 I 4.0 , I 

._ I I I I I 
- 1  I I I I 

I E l e c t r i c a l  o h a r a o t e r í s t í c s  I I I I 
I S e l f - r e s o n a n t  f r e q u e n c y  - I r/,G.J.3 I 1.0 I 
1 ,  DC r e s i s t a n c e  - - - - - - I Y . L J 4  I k . 0  I 
I .  I I I. 
I I I I I 

* I  I I I 
I I I I I 
I I I I 

-I ---------_------- I I I I 

I --- ' I  
I 

I 

I 

--- 
- - -  
--- 
--- 

. .  

4 . 5 . 1 . 3  G r o u p  B . i n s p e c t i E .  G r o u p  B i n s p e c t i o n  s h a l l  c o n s i s t  o f  t h e  i n s p e c t i o n s  
s p e c i f i e d  i n  t a b l e  I V ,  i n  t h e ,  o r d e r  s h o w n ,  a n d  s h a l l  b e  made on samp1.e u n i t s  w h i c h  
h a v e  b e e n  s u b j e c t e d  t o  a n d  h a v e  p a s s e d  g r o u p  A i n s p e c c i o n .  

4 . 5 . 1 . 3 . 1  S a m p l i n g  p i a n  (group-!). The s a m p l i n g  p i a n  s h a l l  be i n  a c c o r d a n c e  
w i t h  M I L - S T D - 1 0 5  f o r  s p e c i a l  i n s p e c t i o n  l e v e l  S-4. The s a m p l e  s i z e  s h a l l  b e  b a s e d  
on  t h e  i n s p e c t i o n  l o t  s i z e  f rom w h i c h  t h e  s a m p l e  was s e l e c t e d  f o r  g r o u p  A 
i n s p e c t i o n .  The  AQL s h a l l  be  1 . 0  p e r c e n t  d e f e c t i v e .  

4 . 5 . 1 . 3 . 2  R e j e c t e d  lg~~(&~rgp-B). If a n  i n s p e o t i o n  l o t  is r e j e c t e d ,  t h e  
c o n t r a c t o r  may r e w o r k  i t  t o  c o r r e c t  t h e  d e f e c t s ,  o r  s c r e e n  o u t  t h e  d e f e c t i v e  u n i t s ,  
a n d  r e s u b m i t  f o r  r e i n s p e c t i o n .  R e s u b m i t t e d  l o t s  s h p l l  be  i n s p e c t e d  u s i n g  t i g h t e n e d  
i n s p e o t i o n .  S u c h  l o t s  s h a l l  be  s e p a r a t e  from new l o . t s ,  a n d  s h a l l  be  c l e a r l y  
i d e n t i f i e d  as  r e l n s p e o t e d  l o t s .  

4 . 5 . 1 . 3 . 3  D i s p o s i t i o n  o f  s a m p l e  u n i t s .  Sample  u n i t s  w h i c h  h a v e  p a s s e d  a l l  t h e  
g r o u p  B i n s p e c t i o n  may b e  d e l i v e r e d  on t h e  c o n t r a c t  o r  p u r c h a s e  o r d e r ,  i f  t h e  l o t  is 
a c c e p t e d  a n d  t h o  s a m p l e  u n i t s  a r e  s t i l l  w i t h i n  s p e o i f i e d  e l e c t r i c a l  t o l e r a n c e s .  

* .  
TABLE V I I .  Group B I n s p e c t i o n  _------- 

--_I_-- I Method I 
I p a r a g r a p h  I ' 

' I  
I 
I 

I I T h e r m a l  s h o c k  - - - - - - - 1 q . L . 2  I I I Dielectr ic  Withs tanding  Voltag? 4.6.11 I 
I 4 . 6 . 3  I 
I 

I E lectr ical  c h r a c t e r i c t i c s  

I n s p e o t i o n s  

I - L.- I . .  

I ! Enductance - - - - - - - - - -i 
I I--Q-z-I-z-: Y-- - --=-=,=-=-- 4 ._____-i 

4.5.2 = o d i c  insEc&eon, P e r i o d i c  i n s p e c t i o n  s h a l l  c o n a j q t  o f  g r o u p  c 
i n s p e c t i o n  e x c e p t  a s  s p e c i f i e d  i n  4.5.2.1.3 
g r o u p s  A a n d  B i n s p e c t i o n  s h a l l  n o t  be  d e l a y e d  p e n d i n g  t h e  r e s u l t s  of '  g r o u p  C 

D e l i v e r y  J T  pr*c> . IucLs  whioh h a v e  p a s s e d  

i n s p e o t i o n .  
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4.5 .2 .1  C r 0 u p . C  i n ~ p ~ c ~ i ~ ' .  G r o u p  C i n s p e c t i o n  s h a l l  c o n s i s t  o f  t h e  i n s p e c t i o n s  . 
i n  t a b l e . V ,  i n  t h e  o r d e r  shown .  G r o u p  C i n s p e c t i o n  s h a l l  b e  made  o n  s a m p l e  u n i t s  
s e l e c t e d  f r o m  i n s p e c t i o n  l o t s  w h i c h  h a v e  p a s s e d  t h e  g r o u p s  A a n d  B i n s p e c t i o n .  

. I  . 

4 . 5 . 2 . 1 . 1  hiel~na,plAn. , 

4.5 .2 .1 .1 .1  Q u a r t e r l y  ( subgroup I) .  Every 3 months, 1 2  s a m p l e  u n i t s ,  6 of the 
h i g h e s t  and 6 of t h e  l o w e s t  i n d u c t a n c e  v a l u e s  s h a l l  be  i n s p e c t e d .  

4 .5 .2 .1 .1 .2  Monthly ( subgroup  every month, t h r e e  sample u n i t s  of any 
i n d u c t a n c e  v a l u e  s h a l l  b e  s u b j e c t e d  t o  s u b g r o u p ï 1 i n s p e c t i o n .  

4 .5 .2 .1 .1 .3  Semiannual ly  ( subgroup I i T ) .  Every 6 months,  s i x  sample  u n i t s ,  t h r e e  
of t h e  h i g h e s t  and t h r e e  of t h e  lowes t  i n d u c t a n c e  v a l u e s  s h a l l  b e  s u b j e c t e d  t o  t h e  
subgroup III i n s p e c t i o n .  

¡ E l e c t r i c a l  c h a r a c t e r i s t i c s  
I ( i n i t i a l )  - - - - - - - - 
1 
¡ T e m p e r a t u r e  r i s e -  - - - - - 
l o v e r l o a d  - - - - - - - - - 
I H o i s t u r e  r e s i s t a n c e  L - - - 
I E l e c t r i c a l  C h a r a c t e r i s t i c s  

I n d u c t a n c e  - - - - - - 
1 .  Q 
1 .  

4.6.3 

4.6.6 
4.6. 7 
4.6.9 

4 .6. 3.f 
i( .6.3.2 

I R e s i s t a n c e  t o  S o l d e r i n g  Heat 
I Terminal  S t r e n g t h  - - - - I 4.6.10 

q.4.9 
I Elec t r ica l  c h a r a c t e r i s t i c s  I I 

4.6.7 ( f i n a l )  - - - - - - - - - I 

I I 
I S!ioaro!e_l: I 
I S o l d e r a b i l i t v  - - - - - - - I 4.6.6 
I R e s i s t a n c e  t o  S o l v e n t s  - - I 4.6.12 

I E l e c t r i c a l  c h a r a c t e r i s t i c s  I 
I '  S - d g r o u P ~ I f ( J e m l a ' n ~ a l l y )  I 

' I  
' I  

I 
I 
i 
I 

1 2  - I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

3 I 
I 
I 
I 
I 

6 l 

I 
' I  

I 
I 

. ' I  
I 

1 I 
I 

* I  
I 
I 

I 
I 

'I I 
I 

I 
1 1 

I 
' I  

I .  
* I  

' I  

, 

4 .5 .2 .1 .2  o i s e o s l t i o n _ o r _ s a m e l ~ - ~ ~ ~ ~ ~ .  S a m p l e  u n i t s  w h i c h  h a v e  b e o n  s u b j e o t e d  
t o  g r o u p  C i n s p e o t i o n  s h a l l  n o t  b e  d e ì i v e r e d . o n  t h e  c o n t r a c t  o r  p u r c h a s e  o r d e r .  , 

4 . 5 . 2 . 1 . 3  ~ ~ ~ ~ ~ ~ ~ ~ ~ a n o e .  i f  a s a m p l e  f a i l s  t o  p a s s  g r o u p  C i n s p e c t i o n ,  t h e  
m a n u f r o t u r e r  s h a l l  C a k e  c o r r e c t i v e  n c t l o n  o n  t h e  m a t e r i a i s  o r  p r o o e s $ e s ,  
o r  b o t h ,  a s  w a r r a n t e d ,  a n d  o n  a l l  u n i t s  of p r o d u c t  w h i c t i  c a n  b e  c o r r e c t e d  a n d  w h i c h  
w e r e  m a n u f a o t u r e d  u n d e r  e s s e n t i a l l y  t h e  same  m a t e r i a l s  a n d  p r o o e s s e s ,  a n d  w h i c h  a r e  
o o n s i d o r e d  s u b j e c t  t o  t h e  s a m e  f a i l u r e .  A c c e p t a n c e  a n d  s h i p m e n t  o f  t h e  p r o d u c t  
shall bo d l s o o n t i n u e d  u n t i l  c o r r e c t i v e  a c t i o n  has  been t a k e n ,  After t h e  c o r r e c t i v e  

a 
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action has been taken, Group C inspection 
tional sample units.Groups A and B inspect 
however, final acceptance and shipment sha 
C inspection has shown that the corrective 

hall be repeated on addi- 
on may be reinstituted; 
1 be withheld until the Group 
action was successful. 

4 . 6  Methods of Test and Requirements 

4.6.1 Visual and Mechanical Inspection 

Parts shall be inspected under 3X magnification to verify that the materials, 
design, construction, physical dimensions, markings, and workmanship are in 
accordance with the applicable requirements. 

r( . 6 .2  T h e r i a l .  s h o c k  C o i l s  s h a l l  b e  t e s t e d  i n  a o c o r d a n o o  w i t h  EIA RS-186-11 Condition B. T h r  f o l l o w i n g  d e t a i l s  a n d  e x o e p t i o n  s h a l l  a p p l y :  

a.' H o u n t i n g  - C o i l s  s h a l l  n o t  b e  m o u n t e d .  They  s h a l l  b e  p l a o e d  i n  
o o n t a i n e r s  wh ioh  a l l o w  o i r o u l a t í o n  of IA r t o  e a o h  coil .?o c'j b.  The temperature extremes s h a l l  be -40 (4 C fg a n d  $125 C-o 

c e  

d ,  

e. Measurements after cycling shall take place after stabilization at 

The number of cycles s h a l l  b e  5 

Parts shall be held a t  the temperature extremes f o r  30 st5 minutes 
and the transfer time shall be between 2 and 5 minutes. 

room temperature and within 24 hours. 

When tested as specified there shall be no mechanical damage and the 
parts shall meet the initial requirements for inductance and Q. 

The c o i l s  s h a l l  b e  m o u n t e d  4 . 6 . 3  E l e c t r i c a l  c h a r a c t e r t s t i c s  
by t h e i r  n o r m a l  m o u n t i n g  means  o n  t h e  tes t  f i x t u r e .  The e l e c t r i c a l  
c h a r a c t e r i s t i o s  t o  b e  d e t e r m i n e d  s h a l l  i n c l u d e  i n d u c t a n c e ,  Q, s e l f - r e s o n a n t  
f r e q u e n c y ,  a n d  d c  r e s i s t a n c e .  

4.6.3.1 I n d u c t a n c e .  U n l e s s  o t h e r w i s e  s p e c i f i e d  e f f e c t i v e  i n d u c t a n c e  
of. c o i l s  sh.11 b e  m e a s u r e d  u s i n g  t h e  p r o c e d u r e  d e t a i l e d  i n  4 . 6 . 3 . 1 . 1 .  I n  t h e  s p e c i f i e d  
tes t  f i x t u r e  i n  F i g u r e  2. 

4 . 6 . 3 , l . l  I n d u c t a n c e  measurement.  (1Ouh and l e s s )  The tes t  s h a l l  be  per€ormed 
u s i n g  i n s t r u m e n t s  s u c h  as  t h e  H e w l e t t  Pnckard HP4342A, 
used  t o  c a l i b r a t e  t h e  f r equency  o f  t h e  Q-meter w i t h i n  '0.1 p e r c e n t  €OK t h e  a p p l i c a b l e  
test  f r equency .  
s h a l l  b e  as f o l l o w s :  

S u i t a b l e  means s h a l l  b e  

F r e q u e n c i e s  t o  be  used  for t e s t i n g  t h e  various r a n g e s  of i n d u c t a n c e  

I n d u c t a n c e  r a n g e ,  uH Tee t f r equency  , bElz 

0.1 t o  1 .0  i n c l . . . . . . . . . . . . . ,  25 .2  
Above 1.0 t o  10.0 inc l .  .. . . . . 7 . 9 6  

. .- .. 
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E f f e c t i v e  i n d u c t a n c e  s h a l l  b e  d e t e r m i n e d  a s  f o l l o w s  when u s i n g  t h e  a p p l i c a b l e  t e s t  
f i x t u r e .  T h e  a p p r o p r i a t e  t e s t  f i x t u r e  s h a l l  b e  i n s e r t e d  i n  t h e  Q - m e t e r  c o i l  
t e r m i n a l s .  T h e  Q-meter c a p a c i t a n c e  d i a l  s h a l l  b e  s e t  a t  400 p i c o f a r a d s  a n d  t h e  
v e r n i e r  c a p a c i t a n c e  d i a l  a t  z e r o .  The  a p p l i c a b l e  s h o r t i n g  b a r  s h a l l  b e  i n s e r t e d  i n  
t h e  c l i p s  o f  t h e  t e s t  f i x t u r e  i n  s u c h  a m a n n e r  t h a t  t h e  t e r m i n a l s  r e s t  f i r m l y  
a g a i n s t  t h e  s t o p s ,  a n d  3 0  t h a t  t h e  b a r  i s  c e n t e r e d  b e t w e e n  t h e  t e s t - f i x t u r e  
t e r m i n a l s .  T h e  Q-meter  s h a l l  t h e n  b e  r e s o n a t e d  u s i n g  t h e  f r e q u e n c y  d i a l  u n t i l  a 
p e a k  r e a d i n g  is o b t a i n e d .  T h i s  f r e q u e n c y  s h a l l  b e  m o n i t o r e d  i n  o r d e r  t o  o b t a i n  a n  
a c c u r a c y  O f  0 .1  p e r c e n t .  T h i s  r e s o n a n t  f r e q u e n c y  v a l u e  i n  m e g a h e r t z  s h a l l  b e  
r e c o r d e d .  T h e  m a i n  c a p a c i t a n c e  d i a l  s h a l l  b e  c a l i b r a t e d  p e r i o d i c a l l y  i n  a c c o r d a n c e  
w i t h  a r o u t i n e  c a l i b r a t i o n  p r o g r a m  f o r  t e s t  e q u i p m e n t .  T h e  sum o f  t h e  r e s i d u a l  
i n d u o t a n c e  o f  t h e  Q-meter  a n d  t h e  i n d u c t a n c e  o f  t h e  t e s t  c i r c u i t  s h a l l  b e  c a l c u l a t e d  
from: , 

Lcf  = L - L b a r  
4 n 2 ( f x 1 0 - 6 ) 2 C  

Where:  Lcf = I n d u c t a n c e  i n  m i c r o h e n r i e s  o f  t h e  t e s t  f i x t u r e  a n d  r e s i d u a l  
i n d u c t a n c e  o f  t h e  Q-meter .  

f = F r e q u e n c y  i n  h e r t z .  
Q = C a p a c i t a n c e  i n  m i c r o f a r a d s .  
L b a r  = C a l c u l a t e d  i n d u c t a n c e  i n  m i c r o h e n r i e s  o f  t h e  s h o r t i n g  ba r  a s  

.. d e t e r m i n e d  f r o m  t h e  f o l l o w i n g  f o r m u l a :  

w h e r e :  O = a q u a n t i t y  a s  a f u n c t i o n  o f  X a n d  i f  
a c a n  b e  c o n s i d e r e d  n e g l i g i b l e .  

o is b e t w e e n  0.000 a n d  0 . 0 0 7 ,  

X = O . 1 4 0 5 d  

Where:  9. = L e n g t h  o f  wire  ( c m ) .  
d = Diameter  o f  c r o s s  s e c t i o n  ( c m ) .  
U = P e r m e a b i l i t y  o f  t h e  m a t e r i a l  o f  t h e  w i r e :  u = 1 f o r  b r a s s  o r  c o p p e r .  
P = Volume r e s i s t i v i t y  o f  w i r e  i n  m i c r o h m - c e n t i m e t e r s .  
f = F r e q u e n o y  i n  h e r t z .  

T h e  s h o r t i n g  b a r  s h a l l  t h e n  b e  r emoved  a n d  t h e  Q - m e t e r  f r e q u e n c y  s h a l l  b e  s e t  t o  t h e  
f r e q u e n c i e s  s p e c i f i e d  i n  4 . 6 . 7 . 1 . 1 .  T H e  L - C  d i a l  o f  t h e  Q - m e t e r  s h a l l  t h e n  b e  
t u r n e d  u n t i l  t h e  r e s o n a n c e  m e t e r  i n d i c a t e s  a p e a k  r e a d i n g .  T h e  i n d u c t a n c e  (L 
s h a l l  b e  r e a d  d i r e c t l y  o n  t h e  L-c d i a l ,  u s i n g  t h e  i n d u c t a n c e  S c a l e  a n d  t h e  o f f e o t i v e  
i n d u c t a n c e  ( s e e  3 . 1 )  o f  t h e  ' i n d u c t o r  c a l c u l a t e d  f rom t h e  f o r m u l a :  

Where :  L = E f f e c t ' i v e  i n d u c t a n c e  i n  m i c r o h e n r i e s  o f  c o i l s .  
i,d = I n d u c t a n c e  d i a l  r e a d i n g  i n  m i c r o h e n r i e s .  
L c f  = C o r r e c t i o n  f a c t o r  f o r  i n d u c t a n c e  o f  t e s t  f i x t u r e  a n d  r e s i d u a l  

i n d u c t a n c e  o f  t h e  Q m e t e r  i n  m i c r o h e n r i e s .  
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,875 
.938 

2.000 

SHALL BE USED WHEN COIL 
BODY LENGTH IS .563 OR LESS , 1.000 

NOTES : 
1. Dimensions are i n  inches. 
2. Le t te rs  i n  blocks to  be marked on f i x t u r e .  
3 ,  Unless otherwise spec i f ied ,  tolerance i s  $.O05 ( . 1 3  mn). 
4 .  Metr ic  equivalents are given f o r  general Information on ly  and 

are  based upon 1.00 Inch = 25.4 mn. 
5 .  Induc tance  t es t  f i x t u r e  allowance = -06 uh 

fw 
6.35 

14.30 
15.88 
22 .22  
23.83 
25.40 
50.80 

COPPER OR BRASS 

NOTES: . _ T .  - . 

1. Dimensions are  i n  inches. 
2 .  Metr ic  equivalents a re  given f o r  general information only and are  

based upon 1 .00  inch = 25.4 n. 

.938 23.83 
1.438 36.53 

FIGURE 2. 

SPECIFIED TEST FIXTURE 
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4 . 6 . 3 . 1 . 2  g - e c t i v e  i n d u c t a n c e  (InductancE-Brrater t h a n  1 0  m i c r o h e n r i e s l .  T e s t  
a s  s ~ e c i f i e d  in 4.g.3.1, e x c e p t  no a l l o w a n c e  i s  made f o r  r e s i d u a l  i n d u c t a n c e  o f  
Q-meier a n d  i n d u c t a n c e  o f  t e s t  f i x t u r e ,  F r e q u e n c i e s  t o  b e  u s e d  f o r  t e s t i n g  v a r i o u s  
r a n g e s  o f  i n d u c t a n c e  s h a l l  b e  a 3  f o ì i o w s :  

T e s t  f r e q u e n c x  MHz 'no!!c48ece-ranaeL-K!! ------------- I---, 
Above 1 0 . 0  t o  1 0 0 . 0 ,  i n c l u s i v e  2.52 

- Above 1 0 0 . 0  t o  l , O U O . O ,  i n c l u s i v e  0.796 
Above 1 , 0 0 0  .O t o  1 0 , 0 0 0  .O , i n c l u s i v e  0.252 
Above 1 0 , 0 0 0 . 0  t o  1 0 0 , 0 0 0 . 0  , i n c l u s i v e  0.0796 

4 .6 .3 .2  Q o f  c o i l s .  The t e s t  s h a l l  b e  p e r f o r m e d  u s i n g  i n s t r u m e n t s  s u c h  a s  t h e  
HP4342A Q - m e t e r ,  o r  e q u i v a l e n t .  S u i t a b l e  means  s h a l l  be  u s e d  t o  

c a l i b r a t e  t h e  f r e q u e n c y  o f  t h e  i n s t r u m e n t  w i t h i n  5 0 . 1  p e r c e n t  o f  t h e  a p p l i c a b l e  t e s t  
f r e q u e n c y .  F r e q u e n c i e s  t o  b e  use! f o r . t e s t i n g  t h e  v a r i o u s  r a n g e s  o f  i n d u a t a n c e  
s h a l l  b e  a s  s p e c i f i e d  i n  4 . 6 . 3 . 1 . 1  a n d  4 . 6 . 5 . 1 . 2 .  

4 .6 .3 .3  S e l f - r e s o n a n t  f r e q u e n c x .  U n s h l e l d e d  C o i l 3  s h a l l  b e  p l a c e d  in t h e  f i e l d  
o f  a v a r i a b l e - f r e q u e n o y  o a a i l l a t o r ,  s u c h  a s  McGraw-Edison Model  159 LF  m e g a c y c l e  
m e t e r ,  o r  e q u i v a l e n t .  The o s c i l l a t o r  s h a l l  i n c l u d e  a d e v i c e  f o r  i n d i o a t i n g  t h e  
r e l a t i v e  a m o u n t  o f  power  a b s ó r b e d  f r o m  t h e  f i e l d  ( e . g . ,  a g r i d - d i p  m e t e r ) .  U n i t s  
s h a l l  b e  s u s p e n d e d  o r  s u p p o r t e d  a m i n i m u m  o f  1 . 0  i n c h  f r o m  a n y  s u r f a c e  o t h e r  t h a n  
t h e  t e s t - f i x t u r e  s u p p o r t s  o r  o s c i l l a t o r  c o i l .  The f r e q u e n c y  o f  $ h e  o s c i l l a t o r  s h a l l  
b e  v a r i e d  t h r o u g h  t h e  f r e q u e n c y  r a n g e  n e a r  t h e  s e l f - r e s o n a n t  f r e q u e n c y  s p e c i f i e d  

power a b s o r p t i o n  i s  i n d i c a t e d ,  t h e  c o u p l i n g  b e t w e e n  t h e  o s c i l l a t o r  c o i l  a n d  t h e  u n i t  
u n d e r  t e s t  s h a l l  b e  d e c r e a s e d ,  by i n c r e a s i n g  t h e  s e p a r a t i o n  b e t w e e n  t h e  C O i 1 3 ,  u n t i l  
a m o d e r a t e  d i p  i n  g r i d  c u r r e n t  r e s u l - t s  when t u n i n g  t o  t h i s  r e s o n a n o e .  T h i s  
f r e q u e n c y  s h a l l  be  c o n s i d e r e d  t h e  s e l f - r e s o n a n t  f r e q u e n c y  o f  t h e  u n i t ,  a n d - s h a l l  be  
a c c u r a t e l ' y  d e t e r m i n e d  by s ' u i t a b l e  means  t o  w i t h i n  +5 p e r c e n t .  A c h e c k  s h a l l  b e  made 
f o r  s p u r i o u s  i n d i c a t i o n s  d u e  t o  a r e s o n a n c e  n o t  a s s o c i a t e d  w i t h  t h e  u n i t  u n d e r  t e s t ,  
by r e m o v i n g  t h e  u n i t  f r o m  t h e  f i e l d  ( a t  f r e q u e n c i e s  b e l o w  2 . 5  MHz, a n y  s u i t a b l e  
m e t h o d  may b e  u s e d ) .  

A t  a n y  f r e q u e n o y  i n  t h e  f r e q u e n c y  r a n g e  w h e r e  a n  a b r u p t  i n c r e ' a s e  i n  

0 

4 . 6 . 3 , 3 . 1  A i t e r n a t e  t e s t  m e t h o d .  When c o i l s  u n d e r  t e s t  c a n n o t  b e  r e s o n a t e d  by 
t h e  m e t h o d  s p e a i f i e d  i n  4 . 6 . 3 . 3 ,  t h e  t e s t  s h a l l  b e  p e r f o r m e d  u s i n g  t h e  i n s t r u m e n t s  
s p e c i f i e d  i n  4.6.3.1, o r  e q u i v a l e n t .  The c o i l  s h a l l  b e  m o u n t e d  i n  t h e  a p p r o p r i a t e  
t e s t  f i x t u r e  The t u n i n g  c a p a c i t o r  o f  t h e  Q - m e t e r  s h a l l  t h e n  be  s e t  t o  
a p p r o x í m a t e l y  400 pF,  a n d  t h e  9 - c i r c u i t  s h a l l  b e  r e s o n a t e d  b y  a d j u s t i n g  t h e  
o s c i l l a t o r  f r e q u e n c y  o f  t h e  Q - m e t e r .  The u n i t  u n d e r  t e s t  s h a l l  t h e n  be  r e p l a c e d  
W i t h  a s h i e l d e d  c o m p a r i s o n  i n d u c t o r  h a v i n g  a n  i n d u c t a n c e  a b o u t  1 / 2 5  t h a t  o f  t h e  u n i t  
u n d e r  t e s t ,  o r  a c o i 1  t h a t  w i l l  r e s o n a t e  i n  t h e  Q c i r c u i t  a t  a f r e q u e n c y  a b o u t  1 0  
t i m e s  t h e  i n i t i a l  r e s o n a n t  f r e q u e n c y .  The Q - m e t e r  s h a l l  t h e n  b e  s e t  t o  a f r e q u e n c y  
a p p r o x i m a t e l y  1 0  t i m e s  t h e  i n i t i a l  r e s o n a n t  f r e q u e n c y ,  a n d  t h e  Q - c i r c u i t  s h a l l  t h e n  
b e  r e s o n a t e d  a t  t h i s  new f r e q u e n c y .  ( T h i s  f a c t o r  o f  1 0  is b a s e d  on t h e  d i s t r i b u t e d  
c a p a c i t a n c e  o f  t h e  u n i t  u n d e r  t e s t  b e i n g  i n  t h e  r e g i o n  o f  4 p F ,  w h i c h  i s  common f o r  
s m a l l  c o i l s .  H i g h e r  d i s t r i b u t e d  c a p a c i t a n c e s  w i l l  l o w e r -  t h e  r e s o n a n t  f r e q u e n c y  o f  . 
t h e  u n i t  u n d e r  t e s t ,  a n d  a f a c t o r  s m a l l e r  t h a n  1 0  will p r e v a i l . )  The u n i t  u n d e r  
t e s t  s h a l l  t h e n  b e  c o n n e c t e d  a c r o s s  t h e  c a p a c i t a n c e  t e r m i n a l 3  o f  t h e  Q - m e t e r ,  t a k i n g  
c a r e  t o  a v o i d  c o u p l i n g  b e t w e e n  t h e  u n i t  u n d e r  t e s t  a n d  t h e  c o m p a r i s o n  c o i l s .  The 
Q - c i r c u i t  s h a l l  t h e n  be  r e - r e s o n a t e d  b y  means  o f  t h e  Q - t u n i n g  c a p a c i t o r  o r  t h e  
v e r n i e r - t u n i n g  c a p a c i t o r ,  o b s e r v i n g  w h e t h e r  t h e  c a p a c i t a n c e  h a s  t o  b e  i n c r e a s e d  o r  
d e c r e a s e d  f r o m  i t s  p r e v i o u s  v a l u e ,  i n  o r d e r  t o  r e s t o r e  r e s o n a n c e .  I f  t h e  
c a p a c i t a n c e  h a s  t o  be  i n c r e a s e d ,  t h e  o s c i l l a t o r  f r e q u e n c y  s h a l l  b e  i n c r e a s e d  b y  1 0  
t o  2 0  p e r c e n t .  I f  t h e  c a p a c i t a n c e  h a 3  t o  b e  d e c r e a s e d ,  t h e  o s c i l l a t o r  f r e q u e n c y  
s h a l l  be  d e c r e a s e d  b y  t h e  same  a m o u n t .  The u n i t  u n d e r  t e s t  s h a l l  t h e n  be  
d i s c o n n e c t e d  f r o m  t h e  Q - m e t e r ,  a n d  t h e  Q - c i r c u i t  s h a l l  b e  r e s o n a t e d  t o  t h e  new 
f r e q u e n c y  b y  m e a n s  o f  t h e  Q - t u n i n g  c a p a c i t o r .  The p r e v i o u s  p r e c e d u r e  s h a l l  t h e n  be  
r e p e a t e d ,  w h i l e  a t  t h e  same  t i m e  c h a n g i n g  t h e  o s c i l l a t o r  f r e q u e n c y  b y  s m a l l e r  
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i n c r e m e n t s  a s  i t  a p p r o a c h e s  t h e  r e s o n a n t  f r e q u e n c y  o f  t h e  u n i t  u n d e r  t e s t ,  u n t i l  t h e  
f r e q u e n c y  r e a c h r s  8 v a l u e  a t  wh ich  t h e  Q - c i r c u i t  c a p a c i t a n c e  Is u n c h a n g e d  when t h e  
u n i t  u n d e r  t e s t  is c o n n e c t e d  o r  d i s c o n n e c t e d .  
u n i t  u n d e r  t e s t  w i l l  t h e n  be  t h e  f r e q u e n c y  o f  t h e  o s c i l l a t o r  and  s h a l l  b e . a c c u r a t e l y  
d e t e r m i n e d  t o  w i t h i n  20.2 p e r c e n t  ( s e e  3.10.3). 

The s e l f - r e s o n a n t  f r e q u e n c y  o f  t h e  

4 .6  3 4 rr~s~sl;~~. D i r e c t  c u r r e n t  ( d c )  r e s i s t a n c e  o f  c o i l s  
shall be m e a s u r s d  i n  a c c o r d a n c e  w i t h  method 303 o f  MIL-STD-202. 

4 . 6 .  'ri, L i f e  Coils s h a l l  b e  t e s t e d  i n  a c c o r d a n c e  w l t h  me thod  1 0 8  o f  
----I------- 

MIL-STD-202. The  f o l l o w i n g  d e t a i l s  a n d  e x c e p t i o n s  s h a l l  a p p l y .  

a .  T e s t  c o n d i t i o n  l e t t e r  - F. 
b. Method of mounting - P a r t s  sha l l  be mounted on l i g h t w e i g h t  t e r m i n a l s  

on each side of the  body. The e f f e c t i v e  l e n g t h  of each t e r m i n a l  s h a l l  
be 0.50 + .250 inches ,  

Ambient test tempera ture  and t o l e r a n c e  s h a l l  b e  90' - f 2 O C .  
- .o 

(I* 

d .  O p e r a t i n g  c o n d i t i o n s  - 100 p e r c e n t  r a t e d  c y c l i c  l o a d e d  c o n d i t i o n s  
1-1/2 h o u r s  on a n d  1 / 2  h o u r  off, f o r  t h e  a p p l l c a b l e  number  of 

h o u r s  s p e c i f i e d  a n d  a t  t h e  a m b i e n t  t e s t  t e m p e r a t u r e s .  "On t i m e "  s h a l l  

e.  I n i t i a l  m e a s u r e m e n t s  - I n i t i a l  m e a s u r e m e n t s  s h a l l  be  p e r f o r m e d  a t  room 
t e m p e r a t u r e  p r i o r  t o  s u b j e c t i n g  t h e  c o i l  t o  t h e  s p e c i f i e d  t e s t  
t e m p e r a t u r e .  T h e s e  i n i t i a l  m e a s u r e m e n t s  s h a l l  be u s e d  a s  r e f e r e n c e  i n  
d e t e r m i n i n g  d e g r a d a t i o n  limitas a f t e r  e x p o s u r e  t o  t t i e  t e s t  t e m p e r a t u r e  
f o r  each o f  t h e  s p e c i f i e d  t e s t  i n t e r v a l s .  

m e a s u r e m e n t s  s h a l 1 , b e  made a f t e r  e a c h  o f  t h e  f o l l o w i n g  i n t e r v a l s :  2 5 0  
+48, -0; 500 +48, -0; 1 , 0 0 0  +48, -0; a n d  2 , 0 0 0  +72, -0 h o u r s .  The c o i l  
shall b e  s t a b i l i z e d  a t  room t e m p e r a t u r e  f o r  a m i n i m u m  o f  1 / 2  h o u r  a f t e r  
r e m o v a l  f rom t h e  t e s t  chamber  p r i o r  t o  t a k i n g  m e a s u r e m e n t s ,  Coils 
s h a l l  r e m a i n  a t  room t e m p e r a t u r e  for no  g r e a t e r  p e r i o d  o f  t i m e  t h a n  
n e c e s s a r y  t o  p e r f o r m  t h e  r e q u i r e d  m e a s u r e m e n t s  b e f o r e  r e t u r n  t o  t h a t  
t e m p e r a t u r e .  

g. D e g r a d a t i o n  l imi t s  - U n l e s s  o t h e r w i s e  s p e c i f i e d ,  c o i l s  s h a l l  not e x c e e d  
t h e  d e g r a d a t i o n  l i m i t s  s p e c i f i e d  

2 , 0 0 0 - h o u r  t e s t  i n t e r v a l .  

m e o h 8 n i o a l  damage .  

.- . '  b e  t h r e e - f o u r t h s  of t h e  t o t a l  l a p s e d  t i m e .  

f .  M e a s u r e m e n t s  a f t e r  e x p o s u r e  t o  t h e  t e s t  t e m p e r a t u r e  - F i n a l  

u p  t o  and  i n c l u d i n g  t h e  

h .  I n s p e c t i o n  a f t e r  t e s t  - C o i l s  s h a l l  b e  i n s p e c t e d  for e v i d e n c e  o f  

I 

a 

When t e s t e d  as s p e c i f i e d  t h e r e  shall be no evidence o f  mechan ica l  damage 
and the changes i n  e l e c t r i c a l  c h a r t a c t e r i s t i c s  s h a l l  not  exceed t h e  
allowed f i n a l  c h a r a c t e r i s t i c  degradation (See TABLE i . ) .  
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4.6.5 Solderability 

Coils shall be tested according to MIL-STD-202, Method 208. 
terminations shall be tested. 

Both end 

When tested as specified the immersed metallized surface shall be at 
least 95 percent covered with a new clean smooth coating and shall 
exhibit no demetallization or leaching o f  the terminal areas. The 
remaining 5 percent may contain only small pinholes or rough spots, 
these shall not be concentrated in one area. 
percentage o f  coverage with pinholes or rough spo ts  shall be determined 
by actual measurement of these areas, as compared to the total area. 

In case of dispute, the 

*+'e O G Tenperature r i s e  
determined as s p e c i f i e d  i n  4 , L o L  . I  

The temoerature r i s e  o f  cy1 i n d r i c a l  i nsu la ted  c o i l s  s h a l l  be 

T n i s  t e s t  s h a l l  be performed a t  t he  s p e c i f i e d  ambient temperature and w i t h  r a t e d  dc 

I f  the method used 
à p p l  i e d  
remains constant '  the temperature o f  t he  winding s h a l l  be considered s t a b i l i z e d .  
f o r  determining the res is tance o f  the winding requ i res  the  removal o f  power, t he  measurement s h a l l  
be made w i t h i n  10 seconds a f t e r  the removal o f  power. 

conforming t- wrapped one t u r n  around the t e s t - f i x t u r e  terminal  and 
sha l l  be soldered t o  the terminal  f o r  uni form low contact  res is tance.  The t e s t  f i x t u r e ,  w i t h  the 
at tached c o i l ,  s h a l l  then be placed i n  a t e s t  chamber whích a l lows fo rced -a i r  c i r c u l a t i o n  t o  be shut 
o f f  dur íng t e s t i n g .  The t e s t  chamber s h a l l  be f r e e  o f  test -area d r a f t s  and d i r e c t  thermal rad ia t i on .  
A termperature- ind icat ing devlce w i t h  an accuracy o f  0 . 5 " C  s h a l l  be located I n  the  area surrounding 
the c o i l  under t e s t ,  b u t  n o t  where It w i l l  be in f luenced by the temperature r i s e  o f  the c o i l .  The 
t e s t  chamber temperature s h a l l  then be s t a b i l i z e d  a t  the s p e c i f i e d  ambient temperature 

ambient temperature (t). When the res ls tance o f  t he  c o i l  i s  s t a b i l i z e d ,  the res i s tance  value s h a l l  
be recorded. The anmeter-voltmeter method may be used f o r  determining t h i s  r e s i s t a n c e  provided t h a t  
the accuracy of these meters i s  0.5 percent o r  b e t t e r  and the  res is tance o f  the vo l tmeter  i s  a t  
l e a s t  1,000f1 per  v o l t .  
us ing a s t a b l e  c u r r e n t  source such as a storage ba t te ry .  
when r a t e d  c u r r e n t  i s  appl ied.  When the res is tance o f  the c o i l  under t e s t  i s  s t a b i l i z e d  w i t h  r a t e d  
cu r ren t  appl ied,  the res i s tance  (r) and the t e s t  chamber temperature (T)  s h a l l  be recorded. 
temperature r i s e  ( A T )  s h a l l  be ca l cu la ted  by the f o l l o w i n g  formula: 

When the res is tance o f  t he  winding. measured a t  5-minute i n te rva l s ,  

4.4.6.1 For c y l i n d r i c a l  i nsu la ted  c o i l s .  The c o i l  under t e s t  s h a l l  be connected t o  a t e s t  f i x t u r e  

The dc res is tance (r)  s h a l l  be measured w i t h  one-tenth ra ted  dc app l i ed  a t  the spec i t i ea  

The r a t e d  dc s h a l l  then be app l i ed  t o  the c o i l  under t e s t ,  
Forced-a i r  c i r c u l a t i o n  s h a l l  be shut o f f  

The 

AT 9 R-r (t + 234.5) - (T - t) 
r 

Where: A T  = Temperature r i s e  i n  O C  above the s p e c i f i e d  ambient temperature o f  the 
c o i l  under t e s t .  

R = Resistance o f  c o i l  i n  ohms w i t h  r a t e d  dc app l i ed  a t  temperature (T + AT) .  
r = Resistance of  c o i l  i n  ohms a t  temperature (t), the speci f ied ambient 

t = S t a b i l i z e d  s p e c i f i e d  ambient temperature i n  "C o f  the c o i l  under t e s t  without 

T = Ambient temperatura I n  "C ( a t  t ime fo rced -a i r  c i r c u l a t i o n  ís shut o f f )  w i t h  

tempera ture.  

dc appl ied.  

r a t e d  dc applied. 1 s h a l l  n o t  d i f f e r  from t by more than 5°C. 
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4.6.7 Over 1 oad 

Coils shall be mounted on a test substrate as specified in 4.6.1.2. 
current equivalent to 1-1/2 times the specified rated current shall be 
applied to the windings for 5 minutes, 
inspected for evidence of arcing, burning, and charring. 

DC 

After the test, chip coils shall be 

When tested as specified there shall be no mechanical damage and the changes 
in electrical characteristics shall not exceed the allowed final characteristic 
degradation (See TABLE I.). 

4.6.8 Resistance to Soldering Heat 

The termina'l lead wires shall be tested in accordance with method 210 of 
MIL-STD-202. The following details shall apply: 

a. 

b. 

Depth o f  imner's!on i n  niolten so lder  -0 .125inch f r o m  the nearest  i n s u l a t i n g  mater ia l ,  

Test-condi t ion l e t t e r  - A. 

o r  t o  1/2 the  exposed length  o f  the  terminal ,  whlchever p o i n t  i s  c l o s e r  t o  the  
i n s u l a t i n g  mater ia l ,  

have returned t o  room ambient temperature, t he  c o i l s  s h a l l  be examined f o r  evidence 
o f  mechanical damage and loosening o f  t he  terminals. 

A f t e r  the  t e s t  and as soon as the  soldered terminals 

a When tested as specified there shall be no mechanical damage and the 
termination surface shall remain continuous with no dewetting of the solder 
surface. 

4.6.9 Moisture Resistance 

Coils shall be tested in accordance with EIA RS-186-2 , ( i 0  days, cycled) 
a. Mounting - On racks. Cy l i nd r i ca l  i nsu la ted  c o i l s  s h a l l  be soldered by t h e i r  leads t o  

r i g i d  mounts o r  terminal  lugs. The spacing o f  the mounts o r  te rmina l  lugs sha l l  be 
such t h a t  the l eng th  o f  each c o i l  lead  i s  approximately 0.25 i n c h  when measured from 
the edge of the support ing terminal  t o  the  c o i l  body. For p o l a r i z a t i o n  the c o i l s  
sha l l  be covered w i t h  a f l a t ,  co r ros ion - res i s tan t  metal s t r a p  whose w id th  i s  equal t o  
the length  o f  the c o i l s  and o f  s u f f i c i e n t  th ickness t o  be r i g i d .  A 0.075-inch t h i c k  
l a y e r  o f  conductive, mo is tu re- res is ta i i t ,  r e s i l i e n t  mater ia l ,  having a r e s i s t i v i t y  o f  
less  than 1,000 ncm, sha l l  be bonded t o  the  surface of the s t r a p  nex t  t o  the c o i l s .  
S u f f i c i e n t  contact  pressure s h a l l  be maintained bv app ly ins  a compressive fo rce  
between the  s t rap  and a CY 
beneath the c o i l s ,  
o r  more c o i l s  a t  a time. 

b .  Polarization - Dur 
potential shall be 

i n d r i c a l ,  c o r r o s i o n - r G i s i a L t ,  nonconducting rod  he ld  
The mountinq s t rap  niay be used t o  cover one 

ng steps 1 to 6 inclusive a 100 volt DC 
applied between the metal strap and the . .  

leads tied together. The positive lead of the potential shall 
be connected to the coil leads. 

c. Step 7 b  is not required. 
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d. Final measurements - Following the 1-1/2 to 3-1/2 hour 
conditioning period, unless otherwise specified the units shall 
be removed to room ambient conditions. Within 30 minutes after 
removal, the dielectric withstanding vol tage specified and the 
units shall be examined for evidence of corrosion. Within 24 
hours shall these measurements, the specified electrical 
characteristics shall be measured as specified in 4.6.3 and the 
units shall be examined for evidence of corrosion. 

When tested as specified there shall be no mechanical damage and the 
changes in electrical characteristics shall not exceed the allowed final 
characteristic degradation (See TABLE I). 

4.4. (0  Terminal s t rength  

4,&;)6.1.1 A l l  terminals.  Each te rmina l  sha l l  be tes ted  i n  accordance wi th method 211 o f  
MIL-STD-202. . f h e  fo l l ow ing  d e t a i l s  s h a l l  apply: 

a. Test -condi t ion l e t t e r  - A. 
b. Appl ied fo rce  - Unless otherwise speci f ied . the  app l ied  fo rce  

s h a l l  be 5 pounds. 

4,&.10t2 Twist .  

4,4110~2.1 S o l i d  w i r e  lead terminals 
Each tenn ina l  s h a l l  be tes ted  i n  accordance H l t h  t e s t  cond i t i on  D, method 211, o f  

MIL-STD-202. 

*/. 4. /I D i e l e c t r i c  n i  ths  tandins vo l  tage C o i l s  s h a l l  be tes ted  i n  accordance wi th method 
' 301 of MIL-STD-202. The f o l l o w i n g  d e t a i l s  s h a l l  apply:  

a. Special  preparat ion o r  cond i t ions  - C y l i n d r i c a l  i nsu la ted  c o i l s  s h a l l  be clamped i n  the  
t rough o f  a 90 degree m e t a l l i c  V-block us ing  a m e t a l l i c  s t rap  w i th  a 0.075-inch t h i c k  
l a y e r  o f  conduct ive mois ture-res is tant  r e s i l i e n t  ma te r ia l  , ' hav i -  , a r e s i s t i v i t y  o f  
l e s s  than 1,000 fi per  cent imeter,  s h a l l  be bonded t o  the  surface o f  the  s t r a p  next t o  
t h e  c o i l s .  The body o f  the  c o i l  s h a l l  no t  extend beyond the  ex t remi t i es  o f  t he  b lock  
o r  r e s i l i e n t  ma te r ia l .  The surface o f  t he  V-block s h a l l  be f r e e  f rom contamination. 
The c o i l  leads s h a l l  be so pos i t ioned t h a t  the  d is tance between the  leads and any p o i n t  
o f  t h e  V-block s h a l l  be no t  less  than t h e  rad ius  o f  t he  c o i l  and minus the  radius o f  
t h e  l ead  w i re .  The m e t a l l i c  V-block s h a l l  be o f  noncorrosive ma te r ia l .  Other types o f  
c o i l s  s h a l l  be tes ted  by  any o the r  s u i t a b l e  means. 

leakage cu r ren t  no t  t o  exceed 100 \IA unless otherwise spec i f i ed  
The t ime du ra t i on  s h a l l  be a minimum of 60 seconds. 

t h e  t e s t  vo l tage s h a l l  be app l ied  between t h e  leads of t he  c o i l  connected together anci 
t he  V-block w i t h  b lock  and metal s t rap  a t  grgund p o t e n t i a l .  

b. Magnitude o f  t e s t  vo l tage - The ac t e s t  vo l tage s h a l l  be a minimum o f  1.000 V w i t h  a 

Po in ts  o f  a p p l i c a t i o n  o f  t e s t  vol tage - Unless otherwise spec i f i ed  c. 

ds When tested as specified the leakage current shall not exceed 100uA 
and there shall be no arcing, flashover, breakdown of insulation or 
other damage. 

4.6.12 Resistance to Solvents 

Coils shall be tested in accordance with Method 215 of MIL-STD-202. 

When tested as specified there shall be no evidence of rnechanica-l damage and the 
color code bands shall remain legible. 
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Detail S p e c i f i c a t i o n  f o r  Axia l  Lead RF C o i l  

S t y l e  RF O2 

This s p e c i f i c a t i o n  d e s c r i b e s  a n  i n d u s t r i a l  g r a d e  a x i a l  l e a d  RF c o i l  i n t e n d e d  f o r  
machine  p a c k a g i n g ,  insertion and s o l d e r i n g  i n  p r i n t e d  w i r i n g  b o a r d s .  

:* 
. I  

1. D e s c r i p t i o n  

1.1 Dimension and C o n f i g u r a t i o n :  S e e  F i g u r e  1 

1.2 O p e r a t i n g  T e m p e r a t u r e :  -40°C t o  +9O"C a t  f u l l  r a t e d  current - d e r a t e d  
t o  O current a t  125°C 

1.3 S t o r a g e  Tempera ture :  -55°C t o  +125"C 

1.4 T e m p e r a t u r e  Rise ( a t  90°C): 35°C 

1.5 Dielectric W i t h s t a n d i n g  V o l t a g e :  1 O O O V  A C  

1 .6  E l e c t r i c a l  C h a r a c t e r i s t i c  ( I n i t i a l )  : See  T a b l e  I 

1.7 Electrical Characteristic (Final) : Requirements of ETA-551. * 

2.0 Desi n a t i o n :  The d e s i g n a t i o n  s h a l l  be as d e s c r i b e d  i n  P a r a g r a p h  1.1 
+551.* 

*PN-2009, t o  be p u b l i s h e d  a t  a l a t e r  d a t e .  
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STYLE RF02 

FIGURE 1 

D i  mens i ons i n i nches 

NOTES : 

1. The enve lope  shape  is  o p t i o n a l  

2 .  When reel t a p e d  packaging i s  used  t h e  l e a d  l e n g t h  i s  
governed by E I A  RS-296. 
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TYLE HF 02 
ELECTRJCAL CHARACTERISTICS ( I N I T I A L )  

TEST SEJ,F- nc RATED 
FRCQ. RESONANT RES i STANCE DC 

IND. o J a  6 Q FREQ. MIN MAX. CURRENT CORE 
(uH) MIN. (Mlz) (Mhz) ( 0 )  (ma 1 MATERIAL 

.10 40 25.11 680 . 08 1350 

. 1 2  

.15 

. I 8  

. 2 2  

.27 

.33 

.39 

. 4 7  

.56 

. 6 8  

.82 

40 25.2 
38 25.2 
35 25.2 
33 25.2 
33 25.2 
30 25.2 
30 25.2 
30 25.2 

28 25.2 
28 25.2 

30 25.2 

640 
600 
550 
510 
430 
410 
365 
330 
300 
275 
250 

. 09 

.10 

. 1 2  

. I 4  

.16 

. 2 2  

.30 

.35 

.50 . ho 

.85 

1270 
1200 
1105 
1025 
960 
81 5 Phmo 1 i c  
700 
650 
54 5 
495 
415 

;"l. o0 25 25.2 2 30 1.00 385 
"1.20 2 5  7.96 150 .18 ' 590 

1.50 
1.80 
2.20 
2.70 
3.30 
3.90 
4.70 
5.60 
6.80 
8.20 
10. o 
12.0 
15.0 
18.0 
22.0 

28 
30 
30 
37 
45 
45 
45 
50 
50 
55 
55 
45 
40 
50 
50 

7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
7.96 
2.52 
2.52 
2.52 
2.5? 

1 4  O 
125 
115 
1 o0 

90 
80 
75 
65 
60 
55 
50 
40 
35 
30 
25 

.22 
* 30 
.40 
.55 

1.00 
1.20 
1.80 
2.00 
2.70 
3.70 
2.70 
2.80 
3.10 
3.30 

815 

535 
455 
3 93 
35 5 
270  
250 
230 
185 I r o n  
175 
155 
130 
155 
150 

140 
i 4  5 

27.0 50 2.52 20 3.50 135 
33.0 45 2.52 2 4  3.4 130 
39.0 45 2.52 22  3.6 125 
47.0 45 2.52 20 4.5 110 
56.0 45 2.52 18 5.7 100 
68.0 50 2.57 15 6 . 7  92 
82.0 50 2 . 5 2  1 4  7 . 3  88 
1 o0 50 2.52 13 8 84 
120 30 .796  1 2  1 3  66 
150 30 .796 11 1 5  61 
180 30 . 7 9 6  10 17 57 Ferrite 
220 30 . 7 9 6  9 2 1  52 
270 30 . 7 9 6  8 25 4 7  
330 30 .796 7 28 45 
390 3b , 7 9 6  6.5 35 40 
4 70 30 .796 6 4 7  36 
560 30 . 796  5 46 35 
680 30 . 7 9 6  4 60 30 
820 30 .796 3 .  R 65 29  

1000 30 ,796 3 .4  7 2  2 R  

Note: S tandard  Inductance Tolerance = ? I O %  
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Detail Specification for Axial Lead RF Coil 

Style RF04 

This specification describes an industrial grade axial lead RF coil intended for 
machine packaging, insertion and soldering in printed wiring boards. 

1. Description 
.* 

1.1 Dimension and Configuration: See Figure 1 

1.2 Operating Temperature: -40°C to +9O"C at full rated curre'nt - derated 
to O current at 125°C 

1 . 3  Storage Temperature: -55°C to +125"C 

1.4 Temperature Rise (at 90°C): 35°C 

1.5 Dielectric Withstanding Voltage: 1 O O O V  AC 

.. 

1.6 Electrical Characteristic (Initial): See Table I 

1.7 Electrical Characteristic (Final): Requirements of EIA-551." 

2.0 Designation: The designation shall be as described in Paragraph 1.1 
of EIA-551. * 

*PN-2007, to be published at a l a te r  date. 



STYLE RF04 

NOTES : 

1. The envelope shape is o p t i o n a l  

2 ,  When reel  t a p e  packaging i s  used t h e  lead  l e n g t h  i s  
governed by E?A RS-296, 

. .  
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TABLE 1 
STYLE RF 04 

ELECTRICAL CHhRACTERlSTICS (INITIAI.) 

TEST SELF- DC RATED 
FREQ. RESONANT RESLSTAMCE DC 

LND. O L & O FREO. MIN FlAX . CURRENT COR E 
(UM) M I N .  (Mliz) ( M h Z )  ( f l )  (ma) MATER1 AL 

.15 50. 25.2 525 . 03 2450 

. 2 2  

.33 

.47 

.56 

.6R 

.82 
1.00 
1.20 
1.50 

2.20 
2.70 
3.30 
3.90 

1.80 

50 75.2 
4s 25.2 
45 25.2 
50 25.2 
50 25.2 
50 25.2 
50 25.2 
33 7.96 
33 7.96 
33 7.96 
33 7.96 
33 7.96 
33 7.96 
33 7.96 

4 50 
360 
310 
280 
250 
220 
20c 
180 
160 
150 
135 
120 
110 
1 O0 

. 055 
.O9 
. I ?  

.135 
.15 
. 2 2  
.29 
.43 
.50 
.65 
.95 

1.20 
2.00 
2.30 

1810 
1400 
1225 
1150 
1100 

900 
785 Phenolic 
650 
600 
525 
4 35 

300 
280 

385 

4.70 33 7.96 90 2.60 260 
5.60 4 5  7.96 60 .32 495 
6.80 
8.20 

10 
12 
1 5  
18 
22 
27 
33 
36 
39 
43 
47 
5 1  
56 
62 
68 
75 
8 2  
91 

100 
11 0 
120 
130 
150 
160 
180 
200 
2 2 0  
2 4 0  

NOTE : 

50 
50 
55 
65 
65 
75 
75 
60 
65 
60 
60 
60 
55 
55 
55 
55 
55 
55 
50 
50 
50 
60 
65 
65 
65 
65 
65 
65 
65 
65 

7.96 
7.96 
7.96 
2.57. 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
2.52 
. i 9 6  
.796 
.796 
.796 
,796 
.796 
.796 
.796 
,796 

55 
50 
45 
42 
40 
34 
30 
25 
19 

15. !i 
14.5 
13.7 
13. O 
1 2 . 7  
12.0 
11.5 
11.0 
10.5 
10.3 
10.0 

9.5 
8.9 
8.7 
R.5 
8. 0 
7.5 
7.0 
6 .  5 
6 . 2  
5 . 9  

.50 

.60 

.90 
1.10 
1.40 
2.25 
2.50 
3.60 
3.00 
2.50 
2.60 
2.70 
2.75 
2.85 
3.00 
3.15 
3.30 
3.70 
3 . 9 0  
4.30 
4.50 
4.90 
5.20 
5.45 
6.05 
6.40 
6.75 
7.1.0 
7.45 
7.80 

S tanda rd  t o l e r a n c e s  = f20% f o r  v a l u e s  .15uh t o  .47uh 

= +lo% f o r  v a l u e s  .56uli t o  33~11 

= + I- 5% €or  v a l u e s  361111 t o  240uti 

- 
- 

395 
360 
2 90 
265 
240 
185 
175 
170 
165 
180 
176 
172 
170 
167 
164 Iron 
160 
156 
1 4 7  
143 
136 
133 
128 
1 3 4  
1 2 1  
1 1 4  
111 
108 
106 
103 
1 01 


